Domain structure of human plasma and cellular fibronectin. Use of a monoclonal antibody and heparin affinity to identify three different subunit chains.
The domain structure of human plasma fibronectin was investigated by using heparin-binding and antibody reactivity of fibronectin and its proteolytically derived fragments. Digestion of human plasma fibronectin with a combination of trypsin and cathepsin D produced six major fragments. Affinity chromatography showed that one fragment (Mr 45 000) binds to gelatin and three fragments (Mr 31 000, 36 000, and 61 000) bind to heparin. The 31K fragment corresponds to NH2-terminal fragments isolated from other species. The 36K and 61K fragments are derived from a region near the C-terminus of the molecule and appear to be structurally related as demonstrated by two-dimensional peptide maps. A protease-sensitive fragment (Mr 137 000), which binds neither gelatin nor heparin but which has been shown previously to be chemotactic for cells [Postlethwaite, A. E., Keski-Oja, J., Balian, G., & Kang, A. H. (1981) J. Exp. Med. 153, 494-499], separates the NH2-terminal heparin- and gelatin-binding fragments from the C-terminal 36K and 61K heparin-binding fragments. A monoclonal antibody to fibronectin that recognized the 61K heparin-binding fragment was used to isolate a sixth fragment (Mr 34 000) that did not bind to heparin or gelatin and that represents a difference between the 61K and 36K heparin-binding fragments. Cathepsin D digestion produced an 83K heparin-binding, monoclonal antibody reactive fragment that contains the interchain disulfide bond(s) linking the two fibronectin chains at their C-termini. The data indicate that plasma fibronectin is a heterodimeric molecule consisting of two very similar but not identical chains (A and B). In contrast, enzymatic digestion of cellular fibronectin produced a 50K heparin-binding fragment lacking monoclonal antibody reactivity which suggests that the cellular fibronectin subunit is similar to the plasma A chain in enzyme susceptibility but contains a larger heparin-binding domain. A model relating the differences in the three fibronectin polypeptides to differences in published cDNA sequences is presented.